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IO:i§Bfl«tS 



1 

[O 0 O 1 1 
[O0021 

itirim^. C RT J: 0 fc^^'Sm^JT-SISAWBiSfOiJ'- 

[ O O O 3 3 3S?5E, a)E$*r-C V^Si&«mi?^3KS^O 
itmt VXii. mmS. 1 O VJJiT-C 10 0 0c d/m 

[00043 eiS, ^-*SV->{4^WIS5 

pi . Phys. Lett. . 63. 594 (1993) . (Appl . Phys. Lett. .63.203 
2<1993).) . 

[00053 016 t=t4, ±M<r>m^l>^^m§^JiSL*)H 
if. S^tCWSl^ft^OJK, 3 OS. 6 0Je<7)i© 



(2) i|tM^9-l 8088 3 

2 

[00063 01 6tc5^$ixS J: 3 tc:. Whili^^^^ 
[00073 

10 ^»«<o»JLi.TV^S. 

[00083 017 fcitt. ISt^-h^K^^jEll^ffit D^tt^J© 

^f)^7ri^tt&. mi 7tc:iav>T. iSftl . «fc»2. 
3J4-5^ir-P<xSl 6<?D56M;x^:7 h/l-a, b. cl:i*tJS 

HI 7*>^,i3*>i>J:dfrc:. tSHtL/iraefc LT«. 
[0 00 93 il3t. lai 6tCtige<J<0^e— ^'a. 

b. cj.:m-t^«iS«Mfcsa<o^t-^ h') 
[ o o 1 o 3 ^m^- i^t^mmh bT{±, ia/h5ia*«i§ 

tiS. — JRtcJi, Mffe;-f::^J^»>A^ ( I TO) ^Orfc'cojS 
BB^SW t ^&«Mt^«W^tb&^ 3 O O n m JSLhTcoM 

[ O O 1 1 3 h/KO^lS«fffttlCBgLT{±. 

(Appl. Phys.Lett.. 65. 15(1994)). L*»L, >r<^« 
[00123 *5^t4±E«!*<oaiffitzlB;^»^^:Sn7t*> 

[00 133 

fcr, 3ls^jl4, ®*f^oM=Q:&2™<^Jl*«3a5:fcSyB 

50 f:i—m^tiii!mcm<^^kWM.^mt . 



( 3 

3 

[00141 ±Mm&tzj:tn£. ^mm^^~h^m^ 
mi 1 

L = — o~ { "7~r ) + Z nid cx>s d 

:iZX\ n e f f li^mmS. 'y~<n^m9rm^ A n{4 
«02oco®cO®J»f^<0||. n i t d i ti^fir 

isYt-^ift!!® fc ^j^mecoa^f^ t mm . ^ {4*«yi:-& 

[00161 Jiie^«tClt5V->T. 1 «COA/2 

(ne f f/An) {±. ftilLTV^S3K*«^«KS ^- 

tc:, nef f fcAnfcti. ^-^«fi^&«^f 

[00171 a/h3\s^ji§stc^^-ri.3ecoift«t4. 

;?i^S-S< < LT=fT< k. e8/h3t«S 
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4 

[00181 43t. *P,<7)igtc<a<o^S6fejgBtc:<ttt{f . 

«0«J:^*>'^^IK 5 7 - fc ^HB^mil k ^ ixT V ^ 
i.:ik^WCSk-r-l.. 

[ 0 O 1 9 1 JiS«fi£icJ:mf . fiJi«*«#®|g5 ^- 
fc^^«»kT'*ffl$<xTt^SOT, -e<0^m-l=<OJP 

[00201 iLJt. *^iOMtc:ffiiOSisgjg®fcj:tL(f ^ 

1 %T . f— ^ a^:^ A m J: 0 ffi«S[*W<oiLJi*^ 0 
t^ilS^^^tJt^ k ^i^Stk-rs . 
[ O O 2 1 1 ^fc, *S«OHfcfi&co95fi©g®tcJ:iT.{f . 

«k^Bt«*3t«^®kmiF$iiiiy8<0 2««lit. iEfL 

mmm t k m^mmm<^ s mtm<r>\ ^-rtiij-eom 

[00221 ^tz. y^m(r>3s.(>zi&<r>mm&mzi:tni^ 

X . ^mm 5 ^~<o^m<7)^^ibm^<o^dm:M<o i 
XAX'$>&^it^msLt-r&. 
[00231 ]iLt<7)^mmt>z^tn£. mA^yt^s^c^^ 

[ O O 2 4 1 

i^M<^mmc^m} hit. ^^m<7ytgim:mm<:omm 

[ O O 2 5 1 0 1 04 l=Hi*^^l=«S «»/jN3iyfcig 

:LtLi:><^mtmmizii\,^x . mmmRi oo_tt::«#® 

K5 5-1 2*«?^B!t$fLTV%S. 1 2{±. 

gtff^iop^:^ 2aesc7)K-fb!f«j, mims>& \,^im^t^ 

^Mk L-CJ4. Ti02kSi02. SiNxkSiO 
2 . Ta2 05 k S i 02 ^rk'iO^^fic^G a A s k G 
a I nAs:5rk-<?D^«c^®l®*«*-&. 
[00261 7-12 {±, «-®<0|f®T'3fcS^R 

ntr&tfi. ^mii^^^L.x<&^m^(,zmify^o 
xoiz. mm-r?>^m^ immt-r^mtM) x^z 

L-C A/4 C0J?$ fcl^^^ixS . 

[00271 ^- 1 2<o±(^timamnm 1 4 
*^^gJS$^^Tv^^.. ^KTmm&mmiAiimmtvxm 

Ti'>S. 4kLT(±. Wi.tr. Pt. A 

u, Ni, Cu, Ag, Ru, C r^k'iO^Rk I TO 



(4) 
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(Indium Tin Oxide. BHtl'f >'i^'^^^) . S n 02 , I 

[0028] m'BMmmm 1 4 c7)±i,ziii}f^< 1 1>— ®co 
mi e<7>7^t:mm-r?>$^mmm. mtmietiEnMm 

a 1 8 S) S V ^ti^3fc® 1 6 1 ST^f&iMW 2 O ?rffiffl-r 

2e«iit. mm 1 6 jE?L«si«« 1 8 tm,=mmm 2 
[ o o 2 9 ] 1 ei)^t^miii^ixi>mm.mi. f6 

C0 0 3 0]_B£l.3tffe3KJ116tLTI±. 8-tKa 
dfv-^y yv^MfSftc (#^^5 9-1 94 3 9 3-^4^ 

mVH- (1^^3-1 16 3 1 8 6-^:51rffi) ^fc'S-^tf S 

[0031] ±rz, jEnmrnmi 8(7^ttmt LTti. ^ 

-ft:^*^*^ (USP No. 4175960. USP No.453950) . !^ 

[00321 «l=-^jiyB2 0 fc LT<i, f^^fc LT 8 
-fcKa^£^=^-yy (#raK5 9-l 94 3 

9 3 ) ■^:5l-=^r-9-y— /l--^^* (Appl.Phys. Lett. 55. 1489 
(1989)) ifi^h, 

[0 0 3 3] :i1xtymmi 6. iE?lJS3^1 8, 

A / JTeff 

2 ^ An 



L = 



) 



* [0034] c:ix/^><o^gmft^«coJitc{i^«5 ^- 
2 2*«Jg«$nT<'^«.. 7 — 2 2{i^ffi4:LT«l 

[ 0 O 3 5 ] JliO^JSS^— 2 2 i: LT«. ffcVW^O 

Cfc3&*a*LV^. :^JSS^-2 2£0:aifrfi?9fc UTti. A 
10 l,Mg, Ca. Ci.Na.Ag, Yi5j;lX-t«0-^ 

[00361 ^coj: d tcLT#^.*T.;tfSt^h3tftiSg^HS- 

- 2 2CO*fTl»/jN3ll^«SI*i?^^$*lTV^« . ^<om/h 
^e^yBtltciJ: OfSBK® 1 6A^A>iStm$ix:t3fc<Od*>#^ 

mM<r>h<r>it'm&vmit>i^ti&. m-^x. «3fc«i 6*» 

io^j&sjEi'-'^siiSSijetfipJ^^iat® 1 6 i.z^ lt t , ^ 
[ o o 3 7 1 05tcti. *^col»/jN34atiS^^r«S 
30 ixS. H5lc{i*«Mt;^J§*^3RBiyil 6«?5;?«^com 

mtm<7)m^^tix\.^i,i/^. zmm^. 3mmm<^m 

[ 0 O 3 8 1 H 5 lzni^ti& Xdiz. ^/h3teftSSS{±. 

m) tn^i^r^, m-yx. mA^^>(^9mt>riis\,^xt±. 

1 6 eom^ , 3gHH^«« 1 4 (om^ fc -eix^ixo 

40 [00391 8S/]N3iatlg^3t^Lti. i?Xr<0^izJ: 

[0 040] 
* [S2] 

Z nid cx)s 0 < 1 ) 



±* fc«««fl:^«J«fc^#S«i: cO«*ffifc:AS«-S5 50 f f i: A n fctt. ^SKS ^—12 J: 



5K S3Kfc™fclirX:^^tai: iD^-^ftKT-fcS , 

[0041 1 Jb^etCfeV^T, miW«OA/2 (ne f f 
/An) ti. J^LTV^&3E**^eiS5^-l 2^^?!^ 



n e 



7 

ScoStf^n i tW^tc: J: -5T^i SETT'S) 0. iJt 

^mm 5^—12 <7)^m<r>m $ « Jd^toa o a /4 tcis 
t/^® 1 6 cou ? d i i^wf-h z t izj: osa«i-r& 

[0042] «a/jN3\a^iBI&fcl^-rS5tcO«SC;Rt±, JbSE 
r^S. I25tc«s. l/2«[ft<03^-r=5r*>*>l . 5& 

[00431 uLha^stiio « m^mmm 1 4 t^tafb 

[00441 -r^ri?^. «S'h7\^!*SSc03ie^L^S(lffll 

^X'h^J^iO^^ ( nm) liHt-rS. A<Ojft« < n 
m) mBbVXii. mx.i£ ( Am-l O ) 3&-iS, (Am- 
5 0 ) <7)|gffl*«± V^. ( A m - 5 0 ) i O^aScSMT-Ji 

5B^^i:LTCStgT'S=3:<^rS. i5t, (Am-l 
0 ) J: K>^m^'Vli. «»:flS*^^LT, 

tktii^ti?>j/6immsM(>z^-R:i^tzm^tz^ m^h^^ 

[0 0 4 51 CLtliZfetl^X. JB^cOAO^rtTJi. m 

m=H)^f>ikiii^tt^^mmRmtz 

[0 04 61 05C^$*tS3e^:gL5::*cS==3:ffl 
3K^HC**LT l/2iR^<03flS-C^^JB-r&7eT«=5: 
l/2»«<03fgTSyg-rS3efc#^U. c:<?wt*< 



(5) !|traT9- 1 8 0883 

8 

Lil-^ffiiii:^— Hh^rS (01 2#Hg) «0-C3g^3&>/i>ifc 
m?ixS7t36^^fi^-h'i:^-3T Lid. 
[00471 JiLbJ; 0 . ^- l<c03K^#Sfc»4. 
^L5'S^i:=5:S3t«Ojft:Rc01 . 5fg(l/2^^ 

t LT. ( 1 ) cogS2:«tc:t5(t«.2lsJ^m« 1 4 

3temLSr^63Kife:R<01. 5<&fer-f-Sfc«. 

10 m« 1 4 i: mmt^m(o^wi:mmi:ii^^ < 1 1> i 5 o 

Ji®*^J^««14-Cg#m;t^#«lS5^-l 2^ 
^ffl-rs:^ra*^**. ^:io:fraT'(4, Ei 2tcs^Sir^ 

^oiz. mmmRi o</)±^z^ mMifrmt-^'mtmmtff 
mit^tf/ijscs^tzwm^ti. m^c^mM^mft-^co 
±iz^mmmii.'n:-^^m&^ w ^ s . la 1 2 tts ^ ^ 

2D mtmi 3 (fZ^^tt^. mi 3 t>zi5}.\x^ ^mm^'y— 
x\ mmmi^mi4^m±i^xmif^^^i>^^\fK 

X . Wbdft^!m<om^ t LT{4^**-C-g. i t iz^ 

ztnzj:o. 3sh^^€k®i 4o«mjaia:s:ffi<-r-s. 

[00481 i^. 06tC(i. #«KS5-1 2«03fc^ 

% (3gja^T'{i5 0A»/^o. 1%) <7)OT**iaFiLv^ 

[00491 iy.Ttc*?|HJt=««.m/h3^«iflS*«« 

[ O O 5 0 1 «66fif9l . ^^*-^&aj$*t&3fco«[«$- 
40 500nmtbT. OTtO^tC J: O jSt''h3Kft«^=fir 

[00 5 1 1 mm:^^:^misjiizR.p-7y:^hu>'>(.y^ 

xrJ'ffiTS i 02 . T i 02 <OJBTS^*«T i 02 «tC 

ssrsidfc. ^£K(,z^4mmmv^^mms^^-^mm. 

Lfc . h y H<Ot|>it>«fe^i 5 5 O n m 

ia*»4i 0%T-25-33t. ^:co^Ji)KS9— «o_ht=:RF^ 

^:^ND>'>?.ys*.y ( I TO) £^6 0 n 

50 ^«Siai*3twiafeLfc. iE?lJiBJ|«tL'C. h 



(6) 

9 

*) , m^Mmtmm<t^'^mio^i\rii^ 1 1 o n m t ^ 

[00 533 




10 



20 



^S^i^Mi)^^. ±M<7)^ ( 1 ) tci 0 . BWt-rSifeft 30 
500nmiOl. 5fS-r'3rt>*>7 5 O nmfclsSr-^st. S 
^l^fSffifcLTMgAg^ {10:l)i&18Onm 

[00541 KLUzi >3 , la 2 &ta/h3t^tigs 

0nm<7)7iLtf-r5'*>'*»3, i&izif-^iimm^tvr. * 
^xrtfBetr— ^'<oi^«/jN$<. *»o3ftK5{,miacc 40 

[0055] MU^rV^TM^L/i^«ccoSctt}3fcWiSc» 

[ O 0 5 6 J Jteeei 1 - R F M3>'Xy'? y ^fffi 

TT i 02 , S i 02 (Omcm^tfiS i 02 J: 
3fc. ]S£Sfc«-4Sm«UJt^®K$7-S-J^UJt. 50 



1*^^9-1 8 0 883 

1 0 

ftf^Sr S i 02JBi: Lfccoti. fi^-?-<0 J: d =5:«^<0^ 

[00 57] ^cO_hfcRFV:?^4^ha>-X>'N--7^'&T-I 
T02:f<j2 0 0 nmJgfiSLjt. diOtt^t::. Mi^jc 
^/Ui^'TS >^^f4cSr 5 O nmfcT/l'S^>' U y— /l^ 

•{t-^««Oi*$«-^{i3 1 O nmt^-yfc, 

[00583 ^tiMmizt5\,^xii. ^mms. ^~<d&± 

SP*«@tff*«OffiV'^S i 02 ^<r>-Z\ I TOfccOlf^HT'fO 

(omm^^mmmmm. jEimmm. ?^m<ommizisax. 
hiifrnt/^ib^. m^x. eispcos i 02 . sh^s 

fc-rS»[ft5 0 0nmO*«j2. Bi^t^-ytz. mm:l>zm 
«6t LTMsAg-^^ ( 1 0 : 1 ) S-1 80 nm^coS 

i 02 . ^Ha^«®. iE?L«iiiiig. ^&3ee<oM/sfc®»f 

[0059] 3f5:Jt^^tf05BfeX'<:5' 9 td^-T, 

5 O O n m :^ ^^^^timmX'^ . ^ 

[0060 3 tt«a592. glJfeMl tR^tc^-^ffiS^- 
3t. ^liOJitC. by 7 ji-/L'S;fr5V^i4t4 Onmi: 
T/l^S^y »jy-^l^i*:5 0nm5rJlK<Jc^LJt. 3fc^ 
«t±gWi:-r^»[«5 7 0nm<O«<7l . 5*gfi: 7t. 
S^tC, MgAgSffiS-18 0nm*S^U:t. 

[006 1 3 2|cifcS5MW«^%3K;^^^' 1 O 

tll^-r. 5 7 0 nmtClKV^SKKtr— ^'3&*12^^>*T.«., -5" 

Wfc-rsaiftS 70 nm*s, 06 tC^SiX&KHA J: 

[0062] mmmz . ?^^<^>nm^:S&i^.. mm 

[0063 3 )gHBXr5XSR_htc:RF'r;?^^-bD>'X/^ 
v^'Sfe'eS i 02 . T i 02 «OM-C©j^T i 02 Sfc 

LJt . X b «y :r-»^>' 1^ <!Ot*>'C>ai:Rti: 6 2 O n mT-^ffU 

3t. z(7)^mmi^—<r>:^h -yyy^^'^^x'co^^smiii 

O^TfcoJt. fOJitcRF-^jJ^^hOV^ 
y I TO S: 6 0 n mj^^c bJt . ^itl^mSHi^ 
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1 1 

[0 0 64] iicH. iE?lJSjM®i:LT. h U 7 ^Ui^* 
T5>'^#:5-5 Onm, ^^(MtVX •7^\:2^V y > 
U^flsSr 5 O n ml6« L-Jt, Amz^mMX^X'ty^ M g 
Ag-^^Sr 18 0 nm^MLtz, 

[00651 ijiTtc, 7 ^j'Q'^'j y t^mmiii<Dmm^^ 

[00661 
[^31 

.O 



OCH3 



t-Bu Q 



1 2 




[00673 mms . mmm2. bi.imz^^<om^ 

[0 06 81 SBJ;»5f^X^ffi_hfcRFVi?'5NM3>'X/f 
y-^rnVS i 02 . T i 02 fOJHT'et^^T i 02 MiiZ 

7 0 O nmTl^LJt. dO^SMS ^— COX h -yT-ZS' 

10 RFV^^^^hOVXy'J yrS'^TI TOSr6 O nmJ^^L 

[00691 iictc. jE?L^ayi t LT . h U :7 
r5>^^»:Sr6 0nm, l%3eei: LT'^U L->'g^«s 
5:6 O nmgg^Lit. S^ti^SmffiT-ifiSMgAg^ 
^i^l 80nm^«Lfc. 

[00701 mTtc. '^y vi§^«5cofii jt^s-s^-r. 

[0O7 1 1 
[-0:41 



t-Bu 



t-Bu 



6 0 0 n m<r>?i.\f~^ti^th K> . ffil^lfcT— :7{4I^S*L^: 

[0 0 7 21 5IM0II4. ^^xa^JbtCRF-^r^JT-ha 
VX/S-.y :J'ffiT\ ffiJS#f^^T*& S i 02 ^ 9 
6. 5 nm. KSSf*fl:^T*)&Ti 02 2:5 8. 3 
nm. ^«JK-C3c5t-«-3[5ia®L. iJctCS i 02. S 

mtzmm^itit-^t LT^O I to $• 7 3 . 7 n mj^ 
^LT, lai 2(,z^^ti&j: o^^mm^'y-trm&L. 




t-Bu 



SC-Jt. wO^SJK5^— {4, S i 02 , Ti O2i0;^^£0J% 
-^fc I^^Otttg-Cfc •J > RSt*i: LT 9 O 

>'4S«s$- 5 0 nmJg^L. <ii:t:iT/P5=Sf ^ U 

[ 0 O 7 3 1 OTt . h U —)VT 5 >'4 SftcJtl;^^ 
[0O741 

5« [-fksi 



Me-^^ CI/ 

[fl:6l 



u ^ - ^ 
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1 3 



H 



1 4 



H 



*§e6t(?9«0«^fc. 6VcO«JE$-6p»0L:ti:C:^. jpeg lo 
^tt^J:ol>Z^ 5 3 O 01 4lc:tJl->T 

md5r(l!IT-<:05K^JK<i. SSTS 0 0 0c d/m* td^L 

[00751 

[^<O^E&«3 JSUJttHj Lit irate. *^l3<tntf. 
[02 3 *^t=«-S»/jN3\y^«flffiW««*^« 30 

[03 3 ^^^izm&mybymsmm^^wm^mm 



[04 3 :*:^izg^&m4^^mm^mMme^ 

^<7)igfc:ffi«0iJcoBf®0Tib-& . 

[053 Sa/J^3\y^«SS^=fi1Sm5f 
^^k:±i(t-6 m>'J^3t^^§|iOS»ii-«OBrH0T'ft S . 

[06 3 Wb^(^m^i}^^^^m^<D^t^^-!' h/L-fc 

[073 lli*0l|liO?B\;X'<^ N/l'i:>eo«S«c??tt 

[08 3 mMimi<^mm^^^~>tifcrm-cii&. 

[093 Jt^l«5Bex'<:5' h;P4:^oftffi«c#tt 
Sr^-r0-Cfci>. 

[0103 JtlSCT2<7)^X^^h;Ufc^<oAJKte# 
tt$-^-r0T'*>-S.. 

[0113 Jt®wi2«oi9c9t>'N'^'— >'Sr^-riaT-ib«., 

[0123 *3&HBtc:^S 18t/jN3K^*ffi^qg-lSS^St|^ 

[0133 *f6Bgfc«-&e»/J^5fe^«KS^*««*^ 
^^=<O|gt'f6<OCToBf®0-eS>S . 

[0143 sa6<594 o^x^^ ^/^^^■r0•r^) 
s. 

[0153 ^M4 coStatVN-:S'->^^-f-0t-fci. . 

[0163 «S/h3^igflS- t>-5iiias£^lff«l«»^« 

(4*^iJiHB3 

1 0 ^JS«, 1 2 1 4 SH^« 

1 6 fi3K»H, 1 8 iETUfesi®, 2 o 

m.22 ^5^—. 



13 



[023 



[03 3 




14: ;ftB»»«« 



[04 3 



I 




J6: 



[01 31 



22:^^7- 



^t2:^>»«l$7- 



22-^A^ "7"* 



re: 



(9) 
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[051 



mi 1 1 



(Am-iO) 
— Um-so) 



14 






30" 


3D" 










f\ 


A 








1 







[07] 





Alq: 30 nm 
TPD: 20 nm 












400 500 600 TOO 800 

% (nm) 



[HI 03 




e=6o" 




Alq: 50 nm 
TPD: 40 nm 



4O0 500 GOO TOO 800 

% £ (nm) 

[012] 



60* 



80* 



12 i 



.lOl: 



(10) 



mm^9-i 80 8 





